Role of the CXCR4/CXCL12 axis in lymphangioleiomyomatosis and angiomyolipoma.
Lymphangioleiomyomatosis (LAM) is a progressive disease caused by accumulation of metastatic (LAM) cells in the lungs, lymphatics, and the tumor angiomyolipoma (AML). LAM cells have biallelic loss of either tuberous sclerosis complex gene (but predominantly TSC-2) and resultant dysregulation of the mammalian target of rapamycin (mTOR) pathway. Chemokines are associated with neoplastic cell growth, survival, and homing to specific organs and may play similar roles in LAM. Our objective was to study comprehensively the expression and function of chemokine receptors and how their function interacts with dysregulation of the mTOR pathway in LAM and AML. We used RT-PCR and FACS to study receptor expression in primary AML cells and immunohistochemistry to investigate expression in tissues. Chemokine receptor function was analyzed in AML cells by Western blotting of signaling proteins and cell proliferation and apoptosis assays. Primary AML cells, LAM, and AML tissues expressed CCR3, CXCR4, CXCR6, and CXC3CR1. In AML cells, their ligands CXCL12 CX3CL1, CCL11, CCL24, and CCL28 caused robust phosphorylation of p42/44 MAPK and Akt. CXCL12 was expressed in type II pneumocytes covering LAM nodules and caused AML cell growth and protection from apoptosis, which was blocked by AMD3100, a CXCR4 inhibitor. The mTOR inhibitor rapamycin, but not AMD3100, inhibited growth of AML tumor xenografts. We conclude that the CXCL12/CXCR4 axis promotes, but is not absolutely required for, AML/LAM cell growth and survival.